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OUR ASTRONOMICAL COLUMN. 

Twenty-four-hour Time in tiie Army. —An Army 
Order issued last week states that from October i the 
system of twenty-four-hour time reckoning, starting 
from midnight, will be adopted throughout the British 
Army. This system is already in general use at sea, 
and we hope that its introduction into the Army is 
a step towards its adoption by the general public. 
Attempts were made in this direction thirty years ago; 
Sir W. Christie had the gate-clock at Greenwich 
arranged to show this time, and it was suggested 
that astronomers should change the commencement 
of their day from noon to midnight, so as to have a 
single system for all purposes. Both proposals col¬ 
lapsed at that time owing to insufficient driving-power, 
but they are now being revived with better prospects 
of success. There is a great probability that the 
various astronomical ephemerides will from the year 
1925 use the day commencing at midnight; the neces¬ 
sity of preparing these ephemerides many years in 
advance makes an earlier change impracticable. But 
there is no reason why the general use of twenty- 
four-hour reckoning should not begin sooner. If the 
railway companies could be induced to use it in their 
time-tables it would prevent all confusion between 
a.m. and p.m., and would also accustom the public 
to the system. The Army Order states that four 
figures are always to be used for hours and minutes; 
for example, 4.7 a.m. will be written as 0407. This 
is a convention already familiar to American 
astronomers. 


Wolf’s Comet. —The following ephemeris for Green¬ 
wich midnight is by M. Kamensky (, 4 str. Journ., 
No. 738) :— 


Date 

h. 

R. A. 
m. s. 

N. Dec). 

Log r 

Log A 

Oct. 1 

20 

12 33 

13 II 

0-2416 

0-0242 

5 

20 

17 0 

11 46 

0237 S 

0-0267 

9 

20 

22 6 

10,22 

0-2336 

OO299 

IS 

20 

27 5 1 

g 59 

0-2298 

0-0337 

17 

20 

34 10 

7 39 

0-2262 

0-0380 

21 

20 

41 8 

6 22 

0-2228 

0-0430 

25 

20 

48 35 

5 7 

0-2196 

0-0485 

29 

20 

5 6 34 

3 5 6 

0-2 166 

0-0544 


The theoretical brightness is greatest on October 12, 
but the physical brightness is likely to increase up to 
the time of perihelion. 


Borrelly’s Comet. —The following ephemeris for 
Greenwich midnight is by L. v. Toinay {Astr. Nach., 
No. 4955) : 


Date 

R. A. 
h. m. s. 

•S. Peel. 

Log r 

Log A 

Oct. 1 

5 38 8 

9 38 

0-1733 

9-9614 

5 

5 45 5 1 

8 44 

o-1689 

9-9424 

9 

5 52 21 

7 42 

0-1648 

9^229 

l 3 

6 0 39 

6 32 

0-1610 

9-9029 

17 

6 7 42 

5 13 

0-1576 

9-8825 

21 

6 14 29 

3 42 

0-1545 

9-86l6 

25 

621 0 

1 58 

0-1518 

9-8403 

29 

6 27 12 

0 0 

0-1496 

9-8189 


The comet is likely to be an easy telescopic object at 
the end of October and in November 

The New Star in Aquh.a.— Preliminary accounts of 
photographs of the spectrum of Nova Aquilse obtained 
at the Lick and Mount Wilson observatories have 
been given by Dr. G. F. Paddock and by Messrs. 
W. S. Adams and A. H. Joy (Pub. Ast. Soc. Pac., 
vol. xxx., No. 176). Observations were commenced 
at Mount Hamilton on June 10, and at Mount Wilson 
on June 8, and in each case the plates include the 
visual as well as the photographic part of the spectrum. 
The descriptions of the spectra are in general accord 
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with previous accounts, and show that the nova fol¬ 
lowed the usual spectral transformation. Among other 
details Dr. Paddock refers to the extraordinary changes 
in position and intensity which took place in a pair 
of absorption lines at wave-lengths 4058 and 4064. 
The green nebular line was first recorded on June 23, 
and the line 4363 on June 22. A table of bands 
measured on a plate taken on June 21 includes lines 
in the red at 6299, 6367, 6467, besides Ha, and lines 
in the yellow at 5876 (D 3 ), 5753, and 5675. The 
Mount Wilson observers classify the earliest spectrum 
of the nova as of type A, with very broad hazy bands 
of hydrogen, displaced about 20A to the violet. The 
magnesium line 4481 was also present, and displaced by 
the same amount. Of special interest is the observation 
that a large number of the absorption lines on June n 
could be identified with lines in « Cygni, when allow¬ 
ance was made for a displacement of the nova spec¬ 
trum amounting to 20A at H y , and directly propor¬ 
tional to the wave-length in the case of other lines. 
The nebular bands at 4363 and 5007 were indicated 
as early as June 20, and the latter had become well 
marked by June 23. 

Numerous observations of the nova are summarised 
in Circular No. 208 of the Harvard College Observa¬ 
tory. The first record at Harvard was on May 22, 
1888, when the photographic magnitude of the star 
was 10-5, and from that date to June 3, 1918, as shown 
on 405 plates, the brightness was subject to small 
but undoubted changes. On June 7 the star was of 
the 6th magnitude, and on the following night brighter 
than 1st magnitude. Subsequent observations are 
tabulated to July 22, and show that after the star 
began to fade the light fluctuated by half a magnitude 
at intervals of about ten days. The oscillations were 
accompanied bv marked changes in a line at 4059 in 
the spectrum of the nova. 

A large number of estimates of the brightness of the 
nova are also included in an interesting article bv 
M. Flammarion which appears in the August issue of 
L'Asironomie. 


THE METALLOGRAPHY OF TUNGSTEN 
STEELS. 

M ANY investigations of tungsten steels have been 
made, but there has, as yet, been no sys¬ 
tematic study of them, and their structural constitu¬ 
tion is almost unknown. The steels themselves have 
long been important in an industrial sense,, in that 
tungsten is an essential constituent of many magnet 
and rapid-cutting tool steels. The remarkable fact 
that the initial" temperature from which they are 
cooled and the rate of cooling determine the position 
of the critical points has long been familiar to metal¬ 
lurgists, but hitherto there has been no completely 
satisfactory explanation of it. The publication of a 
systematic study of the magnetic qualities and 
metallography, not only of the tungsten steels, but 
also of carbonless iron-tungsten alloys, by Honda and 
Murakami in the recently issued science report (vol. vi., 
No. 5) of the Tohoku University is therefore to be 
welcomed, 

The authors have constructed a preliminary equili¬ 
brium diagram of the. iron-tungsten system, from 
which it appears that only one compound, Fe 2 W, as 
put forward by Arnold and Read, exists. At ordinary 
temperatures iron dissolves this tungstide uo to a con¬ 
centration corresponding with 9 per cent, of tungsten. 
In steels which contain tungsten above this concentra¬ 
tion the tungstide appears as small globules scattered 
through the crystals, which were formerly considered 
to be a double carbide of iron and tungsten. 

In tungsten steels the tungsten exists either as the 
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carbide, WC, or the tungstide, Fe 2 W, or in both 
forms accord ; ng to the percentage of tungsten and 
carbon. In the normal state the tungsten carbide and 
iron carbide exist as a double carbide, 4Fe 3 C.WC, 
which has its critical point at 400° C. as compared 
with 725 0 G. for pure iron carbide. Above the Ac, 
point this 'double carbide dissociates into its com¬ 
ponents, but if the maximum temperature is not very 
high these recombine during cooling, and are deposited 
from solid solution at 400° C., forming a eutectoid 
with the ferrite. Above noo° C. the follow'ing re¬ 
action occurs, 

WC + sFe = Fe,C + Fe 2 W, 

and during cooling the lowering of the transformation 
points occurs in consequence of the dissolved tung¬ 
stide in austenite. The greater the carbon concen¬ 
tration in the system, however, the less does the 
above reaction proceed. 

The lowering of the Ar, transformation due to 
heating increases with maximum temperature, and 
this depends on the tungsten, but not on the carbon 
content. Above 9 per cent, of tungsten, however, 
corresponding with the maximum solubility of this 
metal in iron, the lowered Ar x point is constant at 
about 440° C. If, now, a specimen which has a 
lowered Ar, point be reheated just beyond the Ac, 
point (about 900° C.), and then cooled, the trans¬ 
formation takes place at the normal point. This is 
due to the fact that tungsten carbide is formed in 
the Ac, range according to the reaction, 

Fe 3 C+Fe 2 W = WC + sFe, ' 

and during cooling the recombination of the tungsten 
carbide with the remaining iron carbide occurs. The 
authors are to be congratulated on their careful mag¬ 
netic and metallographic analyses, which have enabled 
them to present a clear and very plausible conception 
of the chemical, structural, and phase changes w’hich 
occur in tungsten steels both on heating and cooling. 

H. C. H. C. 


FUEL ECONOMY. 

T HE economical use of coal has been referred to 
frequently in these columns, but with all the 
various proposals for its more efficient application for 
power production the possibilities of effecting marked 
economies with existing boiler-plants have not been 
fully appreciated. In the columns of Engineering 
(July 12 and 19) Mr. D. Brownlie gives data of the 
examination of 250 boiler-plants, comprising xooo 
boilers and using annually more than two million 
tons of coal. Seventy-six per cent, of the plants were 
hand-fired, the average net efficiency being 57-8 per 
cent. ; the remainder, mechanically fired, show’ 
an efficiency of only 61-4 per cent. Only 96 per 
cent, of the plants show a higher efficiency than 
70 per cent. Certainly these figures indicate very 
bad practice, for a net working efficiency of 75 per 
cent, may well be aimed at. Reorganisation of the 
plants examined to reach this figure would alone entail 
a saving of 430,000 tons of coal annually; throughout 
the country it would possibly lead to a saving of 
15,000,000 to 20,000,000 tons. As Mr. Brownlie points 
out, “the question of the economical generation of steam 
will always be a very important part of the greater 
national scheme of coal economy, even if all the power of 
the country is generated by gas-engines and the by¬ 
products of the distillation of coal.” As a large part 
of the power will undoubtedly be steam-generated in 
existing plants for many years to come, the improve¬ 
ment of the efficiency of these plants is urgently called 
for during the period- w’hich must elapse before the 
general reorganisation of the whole system of power 
production can be carried out. 
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Further evidence on fuel economy is contained in 
Bulletin No. 31, Circular 7, of the University of Illinois 
Engineering Experiment Station. This bulletin deals 
with the operation of hand-fired power plants, and 
the matter is presented in a manner readily understood 
by those who are not experienced engineers. About 
6,000,000 tons of coal are consumed annually in Illinois 
in operating hand-fired power plants, and it is be¬ 
lieved to be within the limits of practical attainment 
to effect a saving of from 12 to 15 per cent, of this 
fuel. Descriptions and drawings are given of simple 
appliances and the methods of using them explained, 
whereby the men who fire the coal may obtain 
precise information regarding the best working 
conditions for given steam consumptions. With 
proper attention these appliances enable the cor¬ 
rect w’orking conditions to be reproduced at any¬ 
time, and also give evidence which leads to the 
detection of defects in the plant which would not other¬ 
wise be suspected. The section dealing with the 
storage of coal is of interest, and contains a very sug¬ 
gestive statement:—“Do not undertake to store coal 
until you are sure you know how to -do it properly 
and safely.” The circular has been compiled by a 
committee of the University authorities, aided by an 
advisory- committee including several well-known 
names, and can be commended to the notice of all 
who desire to introduce scientific control in their boiler 
plants. 


SALARIES IN SECONDARY AND 
TECHNICAL SCHOOLS, ETC A 
HE chief duty of this Committee, as defined in 
the terms of reference, was “to inquire into the 
principles which should determine the fixing of 
salaries for teachers in secondary and technical 
schools, schools of art, training colleges, and other 
institutions for higher education (other than uni¬ 
versity institutions).” They were specifically’ asked 
not “to consider the question of the amounts bv 
which existing salaries should be improved.” 

Progress in the higher education of the nation 
depends, in the first instance, upon attracting and 
retaining, by means of adequate salaries and suitable 
salary scales, the services of the most capable and 
highly qualified teachers. The present rates of pay¬ 
ment fail to secure this. The report states (p. 52) 
that the average salary of 3350 full-time assistant 
masters in 40J grant-aided boys’ secondary schools in 
England and Wales on January 31, 1917, was only 
187Z. per annum. The average salary of 4294 
assistant mistresses in similar schools was 130I. per 
annum. Out of 1050 secondary schools in England 
and Wales receiving grants from the Board of Educa¬ 
tion, in only 460 of these schools were salaries tegu- 
lated by definite scales in January, 1917. Salary scalps 
were, in general, only short scales covering a period 
of five or six years, the average maximum for 
graduates (men) being only 196L 7The informa¬ 
tion in the report respecting salaries in technical 
schools, polytechnics, etc., is much less detailed and 
precise (p. 41). It would appear, however, that on 
March 31, 19x4, the average salary of heads of 

departments and assistant teachers in these institutions 
was about 180Z. per annum. 

In view of the inadequate salaries just mentioned, 
especially with the higher cost of living, increased 
taxation, and the more generous remuneration now’ 
offered bv commerce, industry, and the State services, 
it is no wonder, even allowing for certain recent im¬ 
provements, notably- in London, that the Committee 

1 Report of the Departmental Committee on Salaries in Secondary 
Schools, Technical Schools, etc. (Cd. 9140.) (H.M. Stationery Office.) 
Price 6 d, net. 
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